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Introduction 
Assuming that Web-based Information and Communication Technologies are re-
sources for support to the teaching and learning process, this article refers to a few 
pedagogical approaches which may be contextualized in methodologies supported 
by online learning environments, with the main aim of motivating reflection and 
the will to go deeper into strategies that can take advantage of those technological 
innovations which are fitted into pedagogical models allowing online education to 
be used and rendered profitable in service to training and educating people over 
the course of their lives. 
Many are the intervening parties, the means and the contexts which could influ-
ence the formal teaching and learning process; however, we will point out that the 
main intervening parties include teachers and students, and the main means of 
supporting the teaching and learning process include information and communica-
tion technologies, most notably the Internet and the resources that are associated 
with it, by contextualizing such means and intervening elements in the act of 
teaching and learning in learning environments, in which we foster interactions of 
a varied nature conducive to the teaching and learning process and, consequently, 
to knowledge-building. 
Discussion can be focused on creating models for online education which con-
nect the intervening elements with the support means and the relationships be-
tween both, as structures are defined that can respond to educational objectives 
and perspectives. With a constructivist model as a reference, student-centered 
teaching and learning strategies are upheld and, as such, we seek to build learning 
environments that will embody such strategies.  
The task of building of a student-centered online learning environment is quite 
complex. According to Palloff and Pratt, in order for an online learning environ-
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ment to be truly student-centered, teachers need to understand who the students 
are and how they learn, to be attentive to topics students bring to the learning envi-
ronment and to the type of support they need, and to respect students’ role in the 
learning process [1]. 
In the field of online education, we notice a continuous debate going on about 
potential students who feel drawn to this method of teaching. It has been con-
firmed that the online student is no longer just adults – attending traditional corre-
spondence courses aiming to bring about professional development – , but also 
young people. This fact has aroused the interest of a large number of institutions, 
which offer courses in the form of blended learning models, a combination of 
face-to-face and online learning systems, or totally online, which offer flexible 
and choice options that are more and more adaptable to the objectives and inter-
ests of students from the various age groups. Online education attracts people of 
all ages and cultures, who live anywhere in the world. 
We will be dealing with several topics for reflection on the pedagogical ap-
proaches for online learning environments; in particular, such topics will include: 
contextualizing online learning environments, learning metaphors, most promi-
nently those bearing the following designations: acquisition metaphor, participa-
tion metaphor, and metaphor for creating knowledge, as well as the pedagogical 
approaches of Duart and Sangrà and that of Terry Anderson for developing online 
education. 
Contextualizing online learning environments 
Given the potential of Web-supported resources for creating online learning envi-
ronments, we consider that the learning environment concept, on top of physical 
and time-related areas, involves the availability of resources and strategies based 
on sharing and joint collaboration between the intervening parties involved in the 
educational process. 
We can consider that online environments constitute an institutionalized teach-
ing and learning context where the main intervening parties in the knowledge-
building process, both student and teacher, are not present in the same physical 
area at the same time, and the development of communication and  interaction is 
supported by technological resources. 
Overcoming physical distances and bringing people closer together, in psycho-
logical terms, in the way they feel, work or carry out projects in a collaborative 
and shared manner, all constitute aims to be achieved as part of the teaching and 
learning process, by fostering pedagogical approaches that ensure efficiency and 
quality in learning and teaching. We have witnessed the development of pedagogy 
that is suited to correspondence teaching which has been interpreted and brought 
about distinct pedagogical models, as new technologies were being applied [2]. 
Courses in online environments can take on various formats, depending on the 
objectives with which they are used, the contexts in which they are implemented 
and the resources they make available. The diversity and amount of formats make 
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it difficult to define a categorization that will be easily accepted. However, Mason 
points out a certain type, taking into account the use of the Internet, which ranges 
from courses making only secondary use of the Internet to courses that take place 
solely online, thus suggesting that the different models of online courses fit into 
one of the following categories: 
• courses with irrelevant use of the Web: where the Web is an extra, optional 
resource for presenting materials or a means of communication; 
• courses with integrated use: where a large part of the contents or activities is 
online; 
• courses solely online: where the course contents and all communication with 
and support given to the student are online [3]. 
Online courses, generally the most visible side of online education, should, 
among other aspects, contribute toward improving learning environments, while 
fostering access to information and to communication, providing interaction be-
tween people and between local, regional, national and international institutions, 
with the aim of exchanging ideas, sharing cultures, projects, comparing problems 
and contributing toward solving them. 
The type of online courses involves particular characteristics in pedagogical 
approaches that we intend to develop, although, as suggested by Morgado, despite 
the high number of online teaching experiences described in literature, it is not al-
ways possible to identify those conceptual models that guide such experiences [4].  
In order to justify online courses in pedagogical theories, and especially in al-
luding to the development of online learning resources, Ally points out that the 
behaviorist, cognitivist and constructivist theories have contributed toward design-
ing online resources and toward developing these same resources, and Ally also 
adds that behaviorist strategies can be used for teaching facts, cognitivist strategies 
for teaching principles and processes, and constructivist strategies for pinpointing 
problems in real-life situations and contextualizing learning [5]. 
The early computer-supported learning systems were designed on the basis of 
behaviorist approaches, generally oriented toward carrying out automated tasks 
and learning support services which rest on models for transmission of informa-
tion. With the evolution of the potential associated with information and commu-
nication technologies and with the latest learning theories, we moved to models 
that regard the student as the center of learning. 
In reply to concerns pertaining to the means used for teaching, learning and 
characterizing strategies that are conducive to fostering and acquiring knowledge, 
we will address a few of the characteristics of this problem, as they fit into learn-
ing metaphors. 
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Learning metaphors 
The concept of metaphor allows for various interpretations; however, it always 
represents an effort to create models that will make it easier to understand topics at 
the expense of concepts that are mastered. 
In a pedagogical scenario with a wide variety of approaches, where there are 
theories that stress factors of a social, cultural or cognitive nature, Sfard points out 
two alternative means of understanding learning, giving them the designation of 
acquisition metaphor and participation metaphor [8].  
The acquisition metaphor conceptualizes learning as an individual process for 
acquiring knowledge, and it can take on the form of a traditional receptive process 
or of an active and constructive process, how they stand up for constructivist theo-
ries that are concentrated on individual learning processes. Learning is considered 
in terms of knowledge structures which exist in the mind of each student, where 
the human mind can be considered to be a receptacle of knowledge, and learning 
is a process that enables the accumulation of knowledge in such a receptacle.  
With the participation metaphor, learning is represented as a participation proc-
ess in various cultural practices and in shared learning activities. In this regard, 
Palonen and Hakkarainen refer that the participation metaphor emphasizes the role 
of social communities in the learning and knowledge-building process [9]. Thus, 
the focus of learning is on activities and on doing things and not so much on 
knowledge as such, and it is also considered that learning is a process for partici-
pating in social scenarios [10]. 
Bartolomé notes that today’s society emerges with the notion of participation, 
contrasted with the classic, one-directional discourse of the perfect class, the man-
ual, the textbook and the classic interpretation of television or of audiovisual ma-
terials [11, p. 21]. The same author also suggests that technology evolves with re-
gard to those pieces of equipment which made participation easier between the 
intervening parties in education, where the Internet and the resources associated 
with it were considered to be extremely important for such participation. 
As a supplement to possible learning scenarios, and considering the two afore-
mentioned metaphors, Paavola et al. suggest a third learning metaphor, which they 
call a metaphor for creating knowledge [12]. The same authors admit that, in 
terms of this metaphor, learning is analogous to research development models, in 
which new ideas, tools and practices are created in a collaborative manner and 
contribute toward enabling the original knowledge to be significantly enriched or 
transformed during the process. Thus, the focus of learning is not on the individual 
mind, as with the acquisition metaphor, nor is it on the social process, as with the 
participation metaphor, but, rather, in products of mediation as objects and prac-
tices developed in a collaborative manner during the learning process. 
This learning approach as the creation of knowledge stresses the importance of 
the processes of mutual interaction and involvement in learning communities, by 
sharing in solving problems, in defining theories and in assessing results [13]. 
The creation and development of online learning environments, where learning 
can be fostered actively and in a collaborative way and based on the interaction 
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between the intervening parties is a challenge for every teacher. The response to 
such a challenge involves successive planning stages and making various choices 
before implementing the teaching and learning process. 
Each learning environment has to be built while taking into account the way to 
approach each topic, which can be in terms of the student, the teacher, the type of 
interactions one wishes to foster, the support means one intends to use, the costs, 
or in terms of a variety of other forms, while maintaining, in each of these ap-
proaches, a coherent whole, which can comprise the structure and the possibility 
of implementing online courses supported by teaching institutions. 
By pointing out pedagogical approaches showing mostly concern for the stu-
dent, the role of the teacher or of the technology with the aim of building models, 
we are contributing toward building a theoretical field that can be the supporting 
basis for practices that are or that could be experienced in the field of online edu-
cation. In this regard, we point out a few contributions from pedagogical ap-
proaches, developed by [14] and by [15] with implications to the theoretical field 
of online education. 
Pedagogical Approaches 
The development of online education has had quite an impact and has been ac-
cepted in institutions of Higher Learning. Since institutions of Higher Learning 
play an important role in preparing people for life within society and for work, we 
will not be able to implement pedagogical approaches starting from these institu-
tions if we do not consider their curricula. Zabalza defines curriculum as: inte-
grated formative project [16]. The same author considers: project – as something 
that has been thought out and designed in whole; formative – as this is aimed at 
improving the training of people taking part therein; integrated – because curricu-
lar projects need unity and internal coherence, and they should consist of a process 
characterized by a suitable internal structure and a continuity that is able to foster 
as much personal and vocational development as possible. 
By associating pedagogical approaches with the notion of curriculum as an in-
tegrated formative project, this is then followed by the approach by Duart and 
Sangrà and that by Terry Anderson. 
Pedagogical approach by Duart and Sangrà 
By admitting that there is an increasing virtualization of teaching institutions, 
[14], they sought to build a model in which a methodological framework of such 
institutions is possible, by proposing conceptual models based on three variables: 
the means (the technology), the teacher and the student, which correspond, respec-
tively, to models centered on means, teacher-centered models and student-
centered models. 
Miranda L, Morais C, Dias P 
Models centered on means, resulting from the development of technology, are 
characterized by their centrality in the use of one of several technological tools. 
The student and the teacher, the main players involved in fostering the educational 
process, play a secondary role in this model. The teacher becomes a provider of 
contents, with the student becoming a user of those same contents, from which 
self-training should occur.  
As an example of a model centered in means, we point out intranets, whose 
main function includes storing resources and making them available to students 
and teachers. Other distinctly emphatic situations in means consist of presenting 
contents using PowerPoint, or even providing contents in personal pages of teach-
ing staff or on specific sites intended for particular subjects or courses from cer-
tain institutions. In each of the aforementioned cases, we notice that teachers very 
often simply place contents, which are received by students as a finished, ready-
to-use product.  
Although this type of use of technologies can be regarded as yet another means 
for distributing contents, which is a little different from the means of making pho-
tocopies and giving them out to students, we feel that, on top of the contents 
shown, there is something more than making them available, both in the attitude 
of the teacher who looked for means to use for reaching students in a simple, in-
novative and convenient way, but also in the attitude of students who gradually 
feel they are obliged to use technologies which, although they start off as a simple 
act of consulting contents, quickly evolve to other formats and perspectives for us-
ing computer-related resources, such as in communicating and in presenting in-
formation research.  
As suggested by Bartolomé, when a teacher fosters conditions in his students in 
order to use texts from the Internet, he/she is not limited to a simple change in in-
formation support, but is implementing a much more profound change into his/her 
teaching dynamics, where such a change affects the way we get to know the very 
essence of the knowledge we include [11]. The models centered on means, accord-
ing to Duart and Sangrà, represent the classic self-training systems, which are 
modernized using the latest technologies [14]. 
Teacher-centered models refer us to classic models that are centered more on 
teaching than on learning, and in which the teacher is the main reference to the 
knowledge. 
Student-centered knowledge is characterized by emphasis and centrality on the 
student. A student-centered context should also meet the needs of the teacher, the 
institution, society and, often, the group of students [15]. 
The independent nature provided by computer-supported technology favors 
student-centered teaching, thus enabling reflexive construction of knowledge 
based on the student’s skills and objectives [18]. Creating a student-centered ap-
proach involves providing different students with different options. 
By allowing for a certain centrality in the student’s role, we will have to allow 
for a change in the teacher’s role. The latter no longer holds down the exclusive 
role of transmission of knowledge, to become a facilitator and an orienting guide 
in the student’s learning, as the teacher seeks to respect the student’s learning 
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runs. Thus, learning tasks should be mostly developed and oriented, in order to 
provide a response to the particular interests and concerns of each student. 
The three models described are shown as being independent from one another, 
which gives the impression that it is possible to stress only one of the roles of the 
means, of the teachers or of the students, which is neither possible nor desirable. 
In this regard, we are of the opinion that the three models mentioned herein consti-
tute a coherent whole in the teaching and learning context, although they can have 
different levels of use, depending on the context, the objectives and the strategy 
outlined for the teaching and learning process. 
For Duart and Sangrà, it is possible to identify three variables in the afore-
mentioned models, by showing them in a three-dimensional model in which the 
coordinates can be depicted so as to characterize each teaching institution on its 
way to virtualization. As adapted from the same authors, the following figure il-
lustrates the afore-mentioned three-dimensional model [14]. 
 
 
Fig. 1. Balance in a three-dimensional model, adapted from Duart and Sangrà 
(2000) 
Among the advantages of the previous model, we point out the possibility of 
identifying main axes for pedagogical guidelines that we intend to define and im-
plement at each institution, as we stress, on one hand, that students, teachers and 
the means are the fundamental elements of the educational context; on the other 
hand, this forces us to think about these three elements in a balanced way, for if 
we place too much emphasis on one of the axes, we might minimize the others 
and, consequently, not comply with a curriculum, which we defend as an inte-
grated formative project. 
Duart and Sangrà’s contribution resulted in the construction of a theoretical or-
ganizational model, which can work as a generator of pedagogical models for 
online education, with a strong common basis, taking into account concerns with 
students, teachers and means, by fostering, at teaching institutions, combinations 
of these elements so as to be able to build suitable models of online learning envi-
ronments that personalize them and respond to their education and training objec-
tives and projects.  
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Pedagogical approach by Terry Anderson 
In considering the various teaching and learning formats that can be supported by 
the Web, Anderson suggests that it is premature to define an online learning the-
ory [15]. However, he feels that the creation of a model is often the first step to-
ward developing a theory. In this regard, he presents an online learning model in 
which we see a representation of the main variables included in building contexts 
and in developing learning experiences, where such variables include students and 
teachers, as well as interactions between them, and with contents. 
The model put forth by Anderson rests on two pillars: independent learning, 
with roots in the field of distance education, and collaborative learning, with roots 
in the constructivist and socio-constructivist models [15]. The same author con-
siders the Web potential important for building the pedagogical model, as he ad-
mits that quality learning should always be student-centered, in knowledge, in the 
community and in assessment, as we point out the importance of interactive for-
mats. 
The concept of interaction is complex, as it allows for various sizes and inter-
pretation, which is sometimes considered to be synonymous with the dialogue tak-
ing place in the classroom, between the teacher and the students, or between the 
students themselves. 
In distance education, the concept of interaction is shown by Moore in terms of 
the following relations: student-student, student-teacher and student-contents [19], 
where Anderson and Garrison (1998) (apud. [20]) added to these the interactive 
formats rendered by the relations: teacher-teacher, teacher-contents and contents-
contents. 
In this model, the teacher takes on a driving role, by intervening in creating and 
updating contents and in learning activities (teacher-content interaction), in the 
development of activities implemented in the learning community and in individ-
ual support to students (student-teacher interaction), in creating opportunities for 
the vocational development of teachers through communities where they can share 
problems, discuss ideas and outline teaching and learning strategies (teacher-
teacher interaction). 
Content-content interaction is rendered in the way contents are programmed to 
interact with other contents via automated resources, as we point out the example 
of researching contents on the Internet using search engines, for it is through web 
agents that contents interact with one another in continuously operating networks, 
as we obtain search results almost instantly. 
Within the context of innovation in the field of online education, the teacher 
will play a very important role, not just in using innovative interactive formats 
with the contents, but also as a participant on work teams that are responsible for 
defining learning objects that offer flexibility and the re-use of online resources 
that meet both individual and group needs of students. 
The model we have just referred can be regarded as an  open and flexible model 
providing the student and the teacher with the possibility of creating environments 
directed at learning contexts, ease of interaction and opportunities for developing 
both individual and collaborative work strategies. 
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As a summary, we point out that the Anderson model shows various ways of 
learning and teaching on the Web, as we stress the main variables involved in the 
teaching and learning process and the relationships between them, by putting in 
perspective the great importance to be attached to the interaction concept and to 
the various types of interaction that need to be favored and nurtured in the educa-
tional context. 
Final Considerations 
Online learning needs to respond more and more to the demand of different cul-
tures, styles and motivations [5]. The approaches that have been presented help us 
to reflect on and build and a deeper vision of this very complex field. We point out 
the importance that the pedagogical aspect gains in online learning environments: 
while technological innovations help overcome the barriers of space and time, 
pedagogical approaches can contribute toward reducing psychological and cultural 
distances.  
According to [13, p. 3] “learning activities supported by online environments 
on the Web are characterized by making training flexible and by developing inter-
actions directed at learning processes, namely in collaborative aspects.” 
Pedagogical approaches pointed out in the text provide us with strong support 
elements for the development of online education: while the Duart and Sangrà ap-
proach implements a reference in an idealized teaching and learning area, made up 
of a three-dimensional model with the axes comprising the teacher, the student 
and the means, the Terry Anderson approach stresses not only the teacher, the stu-
dent and the contents, but also the various types of relationships and interactions 
occurring in education contexts. 
Because the information and communication society that we live in provides 
many abundant sources of information, it requires continuous consolidation and 
updating of the knowledge of citizens. Thus, online education can play an essen-
tial role, in order to monitor major changes in contemporary society, where the 
concept of lifelong education and training, constitutes a constant concern in the 
individual’s sustained development, his/her knowledge and abilities in how to be 
active and to intervene in the collaborative construction of learning and knowl-
edge networks. 
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